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‘The purpose of this book is to investigate in detail the fluctuation aie of the 
theory of cosmic radiation. The book falls into two parts, one purely mathematical b 
_and the other dealing with physics. 

The first part treats of the theory of stochastic (random) processes. The second 
part discusses in detail the fluctuation problem in the theory” of the cosmic ray showers 


the experimental material for a a “theory” 
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"PSYCHOLOGICAL STATISTICS 


By QUINN McNEMAR, of Psychology, Statistics, and Education, ‘Stanford 


_ The emphasis in this book is on the understanding of fundamentals with special — i 
‘stress on underlying assumptions, permissible interpretations and inferences, and limi- ae 
tations. y It is a concise but clearly written introduction to statistical methods that — 
vides a continuous transition to more advanced topics. _ Except for factor analysis, all 
techniques frequently used in psychological research are the 
where the techniques are applicable are specified 
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femme of the significance to the profession of the discussion at the Annual Business — 
Wa Meeting of the American Statistical Association—held in Cleveland in December 
1948—we are not printing an editorial in this issue of The American Statistician, 


¥ but are devoting the space instead to some of the reports and resolutions submitted 


The year we have just passed ‘through has been one of serious, one might say, un- Hit Pe 


by: financial problems for the Association. As the report of the Secretary-_ 
rreasurer pointed out, membership of the Association remained almost at a stand-— 

_ still during 1948; new members were not quite sufficient to offset the losses. This is — 

% a reversal of the trend from 1944 through 1947, during which membership increased 

: ae The income of the Association during 1948 was about $52,000, while its 
expenses were about $65,000. This operating deficit of approximately $13,000 occurred 

in spite of a $10,000 increase in revenue over that for 1947, This abnormally large 

as deficit was attributed to the Association’s failure to grow in membership during the © 

year; to the fact that advertising and circulation receipts were less than anticipated, — 
and to the continuing rise in printing and operating costs. ses—SSs 
> ae he report of the Board of Directors to the membership took note of this situation 
and characterized the past year as “one of unavoidable financial stress and str uctural » ees 
reorganization.” The emphasis for the coming year was placed on organization and | 


financial consolidation. While this involves substantial retrenchment and greater 


use of volunteer help, it also means a drive for membership and an expansion of =~ 
_ carefully selected activities. The Board of Directors is now studying the financial - 
-condition of the Association and will submit its recommendations for the 


resolution, submitted by Eugene Pike and voted by the “expressed 
approval of the trend» toward greater membership participation and internal 
.. Sean a which the new Constitution is expected to foster. The Pike resolution — 
provides that, where it is deemed to be in the interests of the membership, the 
Council is to state what matters of policy lie before it and to solicit the member-— 
[2 views on these matters. This resolution parallels a provision of the Constitu- 
tion, which went into effect on January 1, 1949, providing that “regular sessions of 
_ the Council shall be open to members of the Association who shall have the right 
to speak on any issue under discussion, but not to vote.” In the discussion on the 
Pike resolution, it was recommended that one half day of every Annual Meeting b 
- aside for a business meeting so that the membership would — ample « oppor- 
tunity to prepare resolutions and discuss all pending policy issues; = =~ 
A resolution introduced by Aryness Joy Wickens, providing that a special sub- a 
‘committee be established by the Committee on Committees to formulate standards — 
for the selection of Fellows in the American Statistical Association, touched off 
_ heated discussion. There was disagreement concerning the standards for the selection 
of those “statisticians of established reputation” who, according to the Constitution, _ 
are eligible for Fellowship. Mrs. Wickens felt that too great stress had been placed 
¢ on mathematical statistics, whereas Dr. Harold Hotelling urged that knowledge of — 
at least the fundamental mathematical basis of statistics be a pre-requisite of — 
selection. The Business Meeting voted that a special sub-committee be set up to | 
consider the standards for Fellows. If approved by the Board and Council, the 
~ sub-committee’s recommendations would constitute the criteria for the selection of 
A resolution, which was carried by voice vote of the Annual Business st 
pointed out that a large portion of the ASA membership is primarily interested in 
the social sciences and stated that many expressions of dissatisfaction have been 
received concerning the service rendered social scientists by the Association. Accord- | 
& ingly, both the Council and the Board of Directors were requested to give serious — ioe 
consideration to means of providing a balanced program to meet the wants of the — 
‘The Business Meeting touched on more controversial matters than is usual in _ 
_ such gatherings. It seemed clear that the membership is becoming increasingly in- 
terested in active participation in policy determination. We feel that this is an 
je encouraging development. The tasks of the Association, according to the Constitu- 
tion, are: to foster the development of statistics in the broadest possible manner; 
to promote unity of effort among those concerned with statistical work, and to in- 
crease the contribution of statistics to human welfare. These ends can shen rapidly — 


_ be advanced if the entire membership concerns itself with — a 
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The AMERICAN STATISTICAL ASSOCIATION an 
nounced the election of four of its members as Fellows—three 

American statisticians and one Canadian Statistician. — (There 

are now 145 Fellows of the American Statistical Association 
from a total of about 4, 

The s new ly ‘elected Fellows are: 
Eugene L. Grant, Professor of Civil Engineering at ss * 
University, who has developed special courses for teaching sta- 
tistics for engineers, and who has been a a in the prac- — 


tical application of statistics to engineering. of. 


Tjalling J. Koopmans, of the Cowles Commission for Re- 
search in Economics at the University of Chicago, who has done 


commanding work in the of statistics to economics. 


oe Harold A. ‘Freeman 


== ¢ 


Lester S. 
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. Civil Se Service closing date for 


ote 


istician Examination extended 


mbled examinations for statistical positions have = 
been announced by the U. S. Civil Service Commission. 
From these examinations the Commission will establish 
registers of eligible competitors for positions as mathe- oe 
matical, analytical and survey statisticians at grades P2-P4, _ 
beginning salaries $3,727 to $5,232; Statistical - Assistants a 
CAF 7-9, $3,727 to $4,479; Statistical Officers, CAF 10 to 
13, $4,855 to $7,482.00 
of the statisticians will include development 

application of methodology and» planning of surveys. _ 

Statistical Assistants and officers will administer, super- 

vise and perform non-professional work in statistical proj- — 


ects. Positions to be filled will be in the Washington, — 
No written examination will be held. Applications will 
be judged on the basis of education and experience. Com- 
_ plete information about the examinations is contained in 
Announcement No. 152 (Unassembled) © which may be 
- obtained from Civil Service Regional Offices or from the 
_ Civil Service Commission, Washington 25, D. C. Despite 
_ the fact that the last date for filing shown on the an- 
as nouncement is February 23, we have been informed by 
_ the Civil Service Commission that the closing date has 
been extended to March 30000” 
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otes of the 15 949° Council—Civil Service examination 
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m 


Election of Officers for 1 949 
Directors: 
Representatives: 
‘Western 


North Central 


Cyril H. 
Louis L. -Thurstone 
Maurice I. Gershenson 
Henry B. Moore 
Howard J. Jones 


Morris H. Hansen 
we 


= 
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Allen Wallis, Profe 


Professor of Statistics and» Business Eco- 
nomics at the School of Business at the University of Chicago, 
who was Administrative Director of the Statistical Research _ 
_ Group | of the Office of Scientific Research and Development 
which developed and supplied answers to 
problems of military importance submitted the 


WwW. Hopkins, Canadian biometrician, of Division 
 ‘Balegy and Agriculture of the National Research Laboratory 
of Canada and Coordinator of the Special Committee on Ap- 

_ plied Mathematical Statistics, of the National Research Council | 
of Canada. His work been in 
Statistical methods 

During the war he served as scientific advisor to the Air. Vice 


Marshall of (Canadian anti- submarine warfare. 


session in Research 
‘Fhe ‘Survey “Center of = University of Michi- 
gan will hold its summer session in Survey Re- 


Survey Research, Survey Research Methods, Sampling 
Methods in Survey Research (elementary and advanced) , 
-Mathmatics of Sampling, Methods in Survey 


Research, Techniques of Scaling. 


In addition the introductory courses will be given from 
June 20 to July 16. This will permit students who are 
attending the full eight-week summer session of the Uni- 
versity (June 20 to August 13) to register for “the introduc- 


tory courses during the second four weeks. 


It is expected ‘that 1 this special session will attract men 
“and women employed in market research or other statis- 
tical work and university instructors and graduate stu- x 
dents with a in this area of social science 


“versity of Michigan, Ann Arbor, > Michigan. 
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ae Chicago, Cincinnati, Cleveland, Columbus, Detroit, Madi- 


Pia 


The Council of the American Statistical Association, 
9 created under the new constitution and consisting of all 


of the regular officers of the Association, representatives — 


of the 6 districts of the Association, and the editors” of Po 


‘voted ay the Council i in the o course of its first session. = 


fag It was VOTED to elect Merrill M. Flood to the office 
A of Secretary-Treasurer. Mr. Flood was seated as Secretary 
as VOTED to elect the follo wing three members to 
_ the office of Editor: William G. Cochran (Journal of the 


ASA); Sylvia C. Weyl (The American Statistician); ail 


: iI was VOTED to establish six Districts of the Associa- 
tion, on recommendation of the Board, each determined 
a designating the Chapters in its area—as follows: North- 
eastern District: Albany, Boston, | Connecticut; — 
‘District: Central New Jersey, Harrisburg, Ithaca, 
York, Philadelphia; Southeastern District: Associacion _ 

g°3 Cubana de Estadistica; North Carolina, Washington Statis- 
ame Society; North Central District: Central Indiana, 


-son, University of Illinois; South Central District: Austin 
Oklahoma City, St. Louis; Western District: 
Hawaii, Los Angeles, Pacific Northwest, 
tistical Association, San Francisco. 
was s VOTED to elect the ‘following on 
- Committees: For one-year term: Aryness J. Wickens, Jo- 
seph Berkson; for two-year term: R. W. Burgess, Henry © 
_ Chauncey; for three- year term: Walter S. Shewhart, 
was was VOTED to to approve the concept of Statutes weil 
R 


egulations, to direct the Board to prepare a draft of Acts — 
for Council action in December 1949, and to authorize — 
the Board to act during 1949 as ‘Executive Committee for 
It was VOTED to designate the Secretary- -Treasurer a 
the principal executive of the Association, and to direct 
him to act during 1949 im a manner consistent with . 
constitution, by- -laws, approved budget, and current un- 
4 
of its program—turning ‘to the Board with any recom- 
mendations for change in in policy, or felt 


was VOTED to refer the following pre- 
sented by Aryness Joy Wickens on the floor of the annual 
an business meeting, to the Committee on Committees: 


RESOLVED, that a special sub-committee be set up ‘up by 
the Committee on Committees to consider and formulate 
specific standards for the selection of Fellows, in carrying © 
out the constitutional provision that Fellows shall be— 
“statisticians of established reputation”; that the recom- — 
- mendations of this special sub-committee be forwarded _ 
to the Board and Council for its approval; whereapon 
the approved standards shall constitute the for 
It was VOTED to request that the Committee on Com- 


of the status of Sections. 
“status of Section Committees under the new constitution 
would be the same as that of other temporary committees — 


appointed by the President, and that their eventual 


status is to be decided after consideration of the recom- 
‘mendations of the Committee on Committees concerning _ 
“the structure of the Association, 
_A petition for the establishment of a Business Statistics 
"Section was to the Council. was AGREED 


“It was AGREED that the present 


that the business statistics group should be presented by 
a temporary committee to be appointed by the President, 
similar to the other two section committees, until —_ 
time as a recommendation is forthcoming from the Com 
It was VOTED to elect the following representatives — 
other associations: Frederick C. Mills to a two- -year 
continuation term on the Board of Directors of the 24 


i." National Bureau of Economic Research; Forest Linder for | 


a one-year term as | representative to ite Inter- American 


= 


good for a one-year term as representative to the 
oard of the American Yearbook. 


OTED to approve the election of Philip M. 
_ Hauser as representative on the Social Science Research — 
7 _ Council for the term 1949- 51. This action was taken to * 
- confirm a previous action by the 1948 Board of Directors — 
von April 28, 1948, 
It was VOTED to accept the report of the Commission 
a. on Statistical Standards and Organization, as presented by 
~ Sak Isador Lubin at the annual business meeting. President 
Kuznets asked that Mr. Lubin submit a resolution to the © nfo 
Board and Council that would clarify the action he pro- i: 
poses to take concerning the government projects sub- 
mitted for consideration by the Commission. He asked 
that this resolution also make clear to what extent the ve 
ASA is involved with the statements of the Commission © a 
and to indicate that statements of the Commission are 
a ee ‘not binding on the other members of the Association. 
Me Lubin stated that the Commission would undertake 
only those projects for which oe is made in saad 


Seventh International Conference of 


“Labour Statisticians 


eae The following agenda will be considered i in 


at the International Conference Labor ‘Stati. 
of 


‘international sta standard classificatio 
principles of classification and allocation of particular 
(2) Statistics of payrolls and earnings: ‘methods of ob- 
taining statistics of earnings as well as ; of total al wages" 


and salaries from payroll data; 


ae (3) Methods of family living studies: techniques and — 
of family living studies, with reference 
va to the application of sampling procedures, standard ac- 
counting methods and uniform comparisons; 


= Methods of statistics of productivity of labour: eonanl 


7 


international comparisons. | 


’ Publications of the Na National Bureau of Standa rds 


to June 
are now available. - The National ee of 


list of all the from 1901. 
80, 


ernment for fundamental research in mathematics, 
_ chemistry, and engineering. The publications listed in- 
clude Mathematical Tables, Building Materials and Struc. 
4 ture reports, Circulars, Handbooks, Commercial Stand-— 
ards, Simplified Practice Recommendations, Research Pa- | 
pers, and Miscellaneous Publications, 
ey Circular No. 460, Publications of the . National Bureau 
of Standards, 375 pages, can be obtained from the Super- 
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‘Social Science ‘Research Council Committee ‘on Analysis 


of Pre-E ‘Election | Polls and Forecasts 


The reliabili ity sof Public Opinion Polls a The Committee also wishes to commend the pioneering work 
that these men have done in the field of public opinion poll- 
= failure of the public opinion polls to predict correctly — ing, a broader and more important activity than pre- election — 
= outcome of the 1948 presidential election has created wide — forecasting. _ Public opinion polling is only in its infancy » 
—_—— and misgivings about the reliability of the  : and if soundly _ developed and properly utilized it will be _ ae 
Reactions of the public to the polls have ranged from charges a great assistance in understanding political and social behavior. _ 
= a outright fraud to expressions of personal sympathy for the — Sound development requires the cooperation of the er 


pollsters. Reactions of experts ranged from condemnation and social scentists. = 
for carelessness, unintentional bias, errors of judgment, and > The Committee wishes to acknowledge the assistance of 
: use of outmoded techniques, to a determination to make use — staff of five able young social scientists and statistical oe 
of _ this experience - to enlarge o our knowledge of political be- - who worked for five weeks under considerable strain and in- 
havior and improve survey methodology. convenience on the detailed analysis of many problems which 
“eat Cumeniiece on Analysis of Pre-election Polls and Fore- an - confronted the Committee. The work of the staff will be pu 
a‘ was set up by the Social Science Research Council to make in a 
_an immediate examination of available information about the a 1 
"polls. and the election in order to discover as far as possible 
mendations for the improvement of polling methods. In ac- © 


me causes of the errors in the forecasts and to make recom- _ sions: ic, ©} m= 
cepting this assignment, the Committee recognized the urgency — 
of completing the analysis and reporting their findings while 
relevant information was still fresh = before various 
gross misconceptions became crystallized. The Committee, as - 
. 4 technical group, has not been able to undertake an exhaus- > 


The peliners « over-reached the | capabilities of the public 


t 
tive study of the problems involved. It is hoped that further — a opinion poll as a predicting device in attempting to pick, — 
studies of many of their aspects will be pushed vigorously by __ without qualification, the winner of the 1948 presidential _ 

7 "students of polling methodology and political behavior, = ie election. They had been led by false assumptions into believing —_| 


‘The Committee wishes to acknowledge its to thelr methods much they 
_ the various polling organizations and especially to Messrs. The wes hve 
Crossley, Gallup, and Roper for their wholehearted cooperation. which be Gy 
have to every of the Committee for data cent of the vote. In close election no polls, no advance 
and explanations. "information of any kind, could have predicted a Truman or 
Dewey victory with confidence. The failure of the polls was 
. ; due to neglecting the possibility of a close election and the ny 


of measuring preferences very accurately just before 
he election to whether a flat forecast could be made 


James Phinney ‘Baxter 3rd, President of Williams College could foreseen the pei ot 
Philip M. Hauser, Associate Dean, Division of Social close contest had they looked more carefully at their 
Sciences University of —_— mag data and past errors. They acted in good faith but 
aa I. Hovland, Chairman of the Department of — , oe showed poor judgment in failing to apply in 1948 what they 
Yale University knew about their past errors, — to ascertain late cam-— 


Key, Professor of Political Science, ‘The Johns shifts. 
Isador Lubin, Chairman of the Committee on Statistical 

Standards of the American Statistical Association The operation of making election predictions 
Frank Stanton, President, Columbia Broadcasting System _ _ from pre-election polls is a complex one involving eight - 

_ Frederick F. Stephan, Professor of Social Statistics, Prince- % 4 major steps at each of which error may enter. It is very 

i ee : difficult to unscramble the total error and allocate components 

_ Samuel A. Stouffer, Professor of Sociology, Harvard ni _ of it to these various steps. The evidence indicates that the 


"were two major causes of errors (a) errors of sampling and in- 


S. CHAIRMAN, Professor of Mathematical terviewing and (b) errors of forecasting, involving failure 


assess the future behavior of undecided voters and to detect 
Shifts of voting intention near the ond of the 
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While Gallup and portant issues and the choice of the candidate for 
* a's Crossley were more successful in picking the winner and whom the voter casts his ballot. In addition, they — 

his electoral vote in 1940 and 1944 than in 1948, eee hee: ee reveal the opinions and preferences of those people — 

“average errors state by state were at least half as great in the do not turn out to vote. 

y preceding elections as in 1948. Hence, it is possible that ¢ the fo 


PS On the | basis of its study the Caainabites makes the following 
their errors in 1948 were due to much the same causes as those recommendations: | 


- explained so me in terms of factors present in his earlier , OR id ti 
close estimates of the national vote. It appears to be due ecommen 


the upsetting of the balance maintained among vari- 


larly in sampling and interviewing. Since the reduction 
5. To improve the accuracy of pre-election poll predictions — of any part of the error greatly increases the chances of a suc- 
yi hs en satisfactorily it is necessary to reduce the error at every _— cessful forecast, the Committee urges that polling organizations 
step in the over-all polling process. The error at some effort to adopt more reliable techniques. 
of the steps, notably sampling and interviewing, could be > = 


duced by using methods now available But reduction at other 


steps depends on further basic -Tesearch in and 


tempt to improve methods used in opinion research. 
would include research on sampling methods, interviewer 
6 manner in the p pre- e-election polls were analyzed, bias, concealment of opinions, , selection and training of inter- 
_ presented and published for public consumption con- —_yjewers, etc. Experimental studies of such problems should be 
tributed materially to the _ widespread misinterpretation 


_ incorporated into regular survey operations and as a part | of 
of the results of the poll and to the great public reaction an more general cooperative studies of specific communities. 


their failure to pick the winner. This led to a poor under- 
standing of the lack of accuracy of the polls and of the nature ak. 
£ the errors residing in the polls, with the result that the public 3. ef 


‘placed too much confidence in polls before the 1948 election and 
too much in them afterwards. 


mi underlie the analysis of voters’ behavior. Even ‘if per 


fect sampling of indiv iduals is employed, we now know 


public should no from pre- little about voting intentions, factors affecting change in opin- 


ion, prestige effects, and similar topics who, will 
forecasts that would disparage the accuracy or useful-— - 


it ness of properly conducted sampling surveys in fields all 
which the response does not involve expression of opinion or 


intention to act. There are more Te appropriate methods to check 


f ng amount of ‘emphas 


Research should be on basic sciences, par- 
ticularly social psychology and political science, which 


it very important for the public to be effectively informed © 

about the limitations of poll results so it can interpret them 

Forecasts } and magazines, and social scientists who work with poll re- 


Election forecasts from polls s are hazardous. ous. This fact might inter yretation and limitations. 
tempt some polling organizations in the future to limit their | - ae 


political studies to attitudes which cannot be checked up 
elections. Thus, “they could avoid the spotlight of a public : , should be more effective cooperation between re- 
audit of their work. The Committee would view such a step _ search workers interested in opinion measurement on 
with concern, for all possible tests of opinion studies are needed. common problems of methodology, 

_ Election returns are not a direct or even a good test of the _ and research design, _ including more studies of validity and © 
adequacy of polling on issues, like the Marshall plan, civil reliability than have been made heretofore. Such _ coopera- 
rights, etc. _ But elections are useful for testing the adequacy - tion would benefit all parties through the wider dissemination — 
of polling methods for estimating the percentage of the vote — of their findings, and more efficient use of research resources — 

going to each candidate from various groups in the population. for experimentation. 
No better test is now known.. Even in the case of these esti- 
mates, it will not be possible to make election returns a satis- 
‘factory test unless pre- election studies and post- studies More “extensive "training facilities and opportunities for 
practical experience under effective supervision should 
can be partitioned out. ~The responsibility ‘rests squarely 7 ae be provided for students who may be interested in re 
polling agencies, in cooperation with social scientists, search careers in this field, which includes” political behavior, 


Apart from their use in election forecasting, opinion polls. 
conducted in relation to elections have great value in giving 
social science and the public a better understanding of the 

American democratic process. Such polls do two things: Rw Analysis of the elections is great y hampered by 

delays in the reporting of official returns. The present 
inadequacies with respect to the collection of election sta- a 


They reveal the voting preferences and voting be 
tistics should be remedied effective organization for 


ae havior of different parts of the population, , such = 
men and ‘women, old and young, etc. 


They reveal | the ‘elation 
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_ and expansion of a relatively small | group of highly — 


General If these broad conclusions be correct, “then there 
is 


no great | gain in efficiency for the government sta- 


> 5-4 tistical program from major reorganization—from- 
shifts of f t this Bureau to that Department or this 


The statistical program of government 
organized, perhaps better that in any 
other scientific field. _ The key to improvement is not — 


major reorganization, but in maintaining and 


le _ The central al problem i is personnel, attracting trained — 

"personnel, in ‘making their skills more useful, ‘men, keeping them through pulsations activity 
“particularly by strengthening central professional 


they acquire seniority, keeping them contented 
loans (of in the face of uncertainties based on Congressional 
y skilled statisticians. cisions. 


However, other reasons may lead to more or less 
_ federal statistical program and relates a number of 


general regroupings of the federal: government, 
recommendations to this framework. . In the hope ss near or distant future. There is gossip of new 


that this will helpful discusing ‘departments organized on new lines, etc. If such 
the place of statistics and the location of statistica changes are to come, their minor details should = | 


‘groups and agencies” in any forthcoming reorganiza- such as not to reduce the efficiency of the govern. 


tion of the ‘executive branch of the federal govern- 
ment ‘statistical program. ‘The real program to 
ment. of these recommendations are based 


up guide posts for an unknown change. 
- 4 on the views of professional statisticians who are mem- The most feasible way to attempt this seemed to 


Copeland i in the June, 1948, American Statistician 
points toward some desirable clarifications and shifts 


group to that Bureau. a (The article by Morris A. . 


bers of the to prepare an account on general principles of 


Introduction. 7 the statistical program of the federal government and» 

its functions, in the hope that this would be useful 

American ‘Statistical Association desired to in almost any frame of organization. Into this there 


cooperate helpfully and very. informally in the work could be fitted various suggestions recommen- 
4 of the panel led by Professor Frederick C. Mills. This” dations which had been gathered from professional. 
~ panel conducted a survey of the statistical program statisticians. This plan has been followed. 
of the eenesg government, under the sponsorship of — After some general considerations, the account is a 
the National Bureau of Economic Research, for the organized as follows: Chapters II, III, IV and V on 
Commission on Organization of the Executive 


the four statistical functions of reporting, ‘analysis, 
Branch, set up by Congress under the chairmanship _ “consultation and research, Chapter VI on personnel — 


of Herbert C. Hoover. me Chapter VII on the assessment and eval- 


Since it was felt that some expression of the views uation of government statistics. ant 
of professional Statisticians might be ‘helpful to the 


Mills panel, the wr writer was asked to prepare a ‘memo- 3. The Functions of statistics 
randum on ‘this subject. considerable number of 


A recent and reasonably neutral example for broad- a 


professional statisticians were asked for comments. ly describing the different functions statistics is 
Face- -to-face discussions were an overlap, 


The broad, general conclusions from these contacts. 
with professional statisticians, both inside and outside 


the government were two-fold: 


A) The statistical program of the government is 
well- “organized, perhaps better than that in any other ~ 


agencies during the last war. The 1 writer had con- _ 
tact with only a small part of Army ‘Air Force. sta- 


_ tistical activity, and it should be emphasized = 
example is descriptive rather than critical. 


The function of “reporting” was carried on at 


_ many levels by the Statistical Control Branch, which 


scientific field (This. does not mean that it is per- = had analytical functions. In its 1 reporting func- 


as (B) Efficiency of oper?tion inside this, or any simi. air divisions, air forces, and, especially in the staff 


lar, organizational structure requires maintenance _ ; in Washington with what might broadly be termed 
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yr information. vane tons of bombs study of p past 


neath the surface to search for important clues 
better future action. This second phase seems close 
to the: reporting function, but the cleavage. is deep” 


f 
ae _ All this was numerical information on ac- _ and important. Personnel and organizations suited — 


tion” already taken which could be ‘directly  - for one are not likely to be suited for the other. As 


and whose usefulness was clear in advance. This 


shown by this example the analytical function of sta- 


branch reported ‘directly to the Chief of Air Staff, tistics is two- fold, to the probable of 


who was the Commanding General of the “Army Air 
- Forces, and drew its information from Statistical Con- _ 


trol officers in combat and training groups and it uable hidden function will 
should be carried out by many, a few of whom 


In slight contrast to this was another of professional 


reporting function, the inspection of lots of manu- ‘The function of “consultation” was ras decentralized. 


_ factured product by single sampling. Here the an in the Army Air Forces, as it should have been, in uy 


4 


gathered in 


alyses and decisions had been made in advance, and the job of providing ‘guidance in planning and in- 

a count of the number of defectives in a sample of el terpreting experiments and programs of observations 
fixed size determined w hether the lot was accepted should | be done in close cooperation with those ace 
or rejected. The executive here had been mechan- — tually | carrying out the work. In the case of the Army — 
ized and converted into a table. e. The - reporting func- | Air Forces, most of this experimental work came in \ 3 
tion | provided this mechanical executive with directly a connection with research and development work. Con- 
formation whose usefulness was clear in — tractors of the | Army Air Forces, the National Defense 


advance, and the mechanical decision Research Committee, the Committee for Medical Re- 


based on that information. search, or the Manhattan District of the Corps. of En- 
 gineers were actually carrying out the research and 


As shown by this example, the main task of the re- ; 
porting function is to supply policy- -makers and ex: _ development work, and th their diversity oe a 
ecutives at all levels from the lowest to the highest” — it hard to fairly assess its extent and value. 


with that numerical information which can be di- Since the actual interpretation | of experiments is 


rectly gathered and whose clear in in ad- and since every consultant has to do some 
vance. ven this to get the feel of the problem, it may — 


function of analysis was divided. For com- 
bat operations it was carried out Operations 
Analysis groups, the central group in he Pentagon _ in method and active cooperation » with 1 various Ww work i 
and the groups with the individual Air Forces. Most ers. given. statistician can mix analysis and con- 
of the personnel engaged in this work we were not pro- sultation in almost any ratio, | but if he does re a 
fessional statisticians and rightly so, but much of Sultation, he is a a consultant. 
their work was statistics in the broadest sense. ‘They 

studied the effect of tactical dispositions on the 1 num. 7 really good ommgfies ‘of two further mportant ways Beg 
ber of bombs “on target”, having first found out how __ in which the consultant works. These are in apply- : He 
to ass that number. "They studied the effect of ing new and better statistical methods in 
the direction of attack on a particular target on the and in analysis. _ For the - statistical program of the 
probable losses to anti- aircraft fire, having first federal government ‘these are of the 


learned how to assess those probable losses in terms 


of the enemy ’s guns and equipment and the course ‘The consultant function of statistics is to cooperate 
flown by the bomber. They ‘studied the probable with others in the planning « and interpretation of 
weather for the next x months, and assessed its effect — periments, su surveys, and procedures for reporting and 


ty! 
co an 
other things as well. The function of ‘ 


‘The analytical function for production and general 


hard to draw the line between consultation and a an-— 


alysis. The earmarks of the consultant are interest 


concealed in the Army Air Forces. For research usu- 
‘sities was carried out by the ‘Statistical C Control = ally takes years to produce operational results. eee. 


research on which some of the Army Air Force sta- a 
tistical work was based went back five, ten or twenty 
s. A prominent exception to this was the de- 


analysis in improving the Felopment of Sequential Analysis as a tool in 
methods of selection and of training, = sagt 3 efficient inspection of industrial production. This — 
In all these cases, the work had ‘two phases: (a) a was started during the war, and widely applied be- 
the study, of of future, planned or possible operations— WK fore its end. Less prominent, but more directly ef- 


trying to assess ) what be—and (b) fective was “work done on the of an 


Branch and by many decentralized agencies. 
In Jearning» to operate a huge training program 
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aircraft gunnery, which it would be inappropriate to 
describe here. This last sort of research is closely 
related to analysis, but could easily be distinguishe = 
since the formulas or tables developed by research 
Were sent overseas for use by the Operational Analysis 
a Groups. — _As shown by this example, the resarch func- 
tion im statistics is to supply the reporting, analysis, 
and consultant functions with the tools do new 

things well and old things better. The research func- 


tion in Statistics is to be. carefully” distinguished from porting 


the research o, of statistics in economics, management 
or public health, which is mousy analysis, but may 


| oe _ The example is intended to give a broad idea of — 
pie 
the four functions: of statistics, with differing degrees 


of centralization, and different percentages of pro- 


fessional ‘The results are summarized in The channels 


table: 


the followin 


cil 4U0W ng ta ‘= 


Purpose 


: REPORTING te supply policy-makers and ex- coordinated — often 


ecutives with numerical infor- 


mation which can be directly 
gathered and whose 
is clear in ‘advance 


. 


(a) to study the probable effects 
of future, planned or possible 
to analyze the res results of 
past operations deeply, _seek- 
af valuable hidden infor- 


if 


- 


supply reporting, analysis, 
consultation with the tools — 
new tasks well and old 
better 
“4. The ‘users of government statistics 
In our example of the Army Air Forces, the users — 


statistics were diverse enough, from the inspector 


ear 


4 
& 


on the industrial production line to the command- 


ing general. The relatively direct chain- of- command 
organization of the Army Air, Forces helped to keep 
the situation relatively simple— —each piece of statis 
oct tics came in to one, or perhaps a few, ral places — 
in the org organization. This sort of relative simplicity 
does ‘Not exist in the use of federal | 


oof the channels through which statistics must | flow — 


THE FUNCTIONS 


small or medium sized ye 


will be use of and statistics at all 
» by the individual executive, the agency head, 


- the secretary of the department, the president, or by r 


some of their assistants. Here the organization is 
relatively | direct, and it is relatively | easy to see some _ 
the executive branch is to function smoothly. 
= Equally concerned is the Congress, whose | policy- ot 
making and supervisory functions entitle it to 

and analysis statistics which are of the 
-most importance for its wise, efficient and ‘effective — 
‘ conduct of the nation’s affairs. Many of the mem- 
bers of Congress, at any time, are recently elected 
and have come from professions and fields of activ- 
‘ity where statistical information is not as necessary 
as it is in the affairs of a large 2 and complex = i, 
through which government statistics 
them deserve especial attention. 


— 


OF STATISTICS 


Organization 


originally 
ants and 


quantitatively minded 


« stretching from field 
agencies t to a ff 
groups 


methods are -employ-— 
ed, statisticians: 
will be required “ay ie 


Fe 


some statisticians and 

subject-m matter fields 
such as as economics, 
mining, etc. 


groups, some in. 
porting organizations, = 
others at staff levels” 


¢ 


to individual groups, 


mixtures of theoretical 
preferably supp|e- 


applied training 


=> 


-mented by a few 

small central groups 

depending « circum- — 

some applied ex- 


~ 


sumers of government s statistics, and of re- 
— and analysis statistics on their own account. 
Their needs are important, too, since we depend on 
the: joint action of federal, state and local govern- 
- ments for the conduct of the affairs of the country. 
| The nature of their needs, and the extent to which 

_ they are being met, can be discussed adequately only 


by those with experience at these levels. 
The United S$ States ; operates to a large extent on a 
system of free e enterprise. This means that the gro- 


cery business, for example, is managed, not by a 


= 


the executive | branch of the government the there central agency, diverse 
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factories, es. after t the fact. plar ning a program it t makes 

if they are to make "wise se decisions, and the country little sense to consider the odd 16 cents in a 3 million 

counts on them to do so, they must have the necessary Bi: dollar item. In reporting the sales of "automobiles 

statistical information on which to base t these” deci- a the the tens, and so on for 
sions. The problem of a statistical service for mai y 
thousands of dispersed, isolated, and sometimes an- 


one “pound weight, no "physicist or engineer ‘believes 
it is exactly pound. For the Bureau h: 
hard to learn the accuracy of its measure 
a -maker, but we must think of the distributed 
management of each of the professions, trades, and i weight | may differ from ex 
industries, manufacturing c or service as a composite ¢ actly o one ‘pound. The calibration of the 


ecutive and policy- ‘maker. ‘a valuable just | because its possible error is known. When 
These business users are using statistics for con- ‘the Bureau of the Census makes an enumeration, 
trol of their operations and for the forecasting of there are errors, which they acknowledge. 
, results of future: operations at an ever inc increasing rate. know the extent of the errors from many sources — 
‘Tomorrow they will need, and need urgently, new — and t they try to learn more about those from others. > 
‘statistical series which no ‘one Much = lie mainly outside their responsibility, like the 


ncy of the person interviewed to 
channels, since pr event forget the baby when asked the names of all the per- 
‘private organization fi from gathering s such data. The “sons in the house. 


value to the nation at large of the soundness of their “4 

decisions | must be bons first test of the —— of any or all the users mentioned above, they 1 must learn 
not to take figures uncritically. Anything which 


this category we must include not only the the fact that all figures, “except possibly an 


who own the steel mills, but also the unions audit, a1 are subject to error, q 


of steel workers, for the country has a great — mC) 2) the importance of known reliability, both as 


bot 
in the soundness ¢ of the decisions on both. sides. ect to fluctuation and bias, for any figure, 7 
_ Finally, we must consider the ultimate policy- -mak- will do much to » improve the efficiency vel the ~ 
_ers—the voters. As the final arbiters, they too are _ 


analytic. Now we the of reaching product and not by the number of volumes of 


entitled to statistical information both reporting and efficiency is m ea by pl its 


prepared. may well be more efficient ‘to obtain 
press and radio. few figures of known than obtain 
again and again of reporting and analytic statistical ‘appreciation, and use, of figures of 
information. The consulting function has not ap- P kn 


peared. “This i is natural, for the products of wagers ou 

and analysis are visible in tables and reports, which —_—_in hand with the recent rapid improvements in get- | - 
pass-up the being summarized, condensed and ting figures with known reliability for less cost, chang- 
resummarized. The e product of consultation is more ing’ statistics from a graveyard of dead facts to an 
efficient and effective at the wor king level. efficient tool of administration and management. 
less interpreted ex AS further thought and attention. is” given to > 
| periments a and surveys. a sible export of ures of known reliability, there will be an inevitable 
better results for less money which goes increase in the care with which figures competently 
executives, on suitably collected are distinguished from fore-— 


1e1 ndustry, org to th 
ments, to business, in ustry, organizations, z and to the | casts, and just guesses. In ‘many fields, estimates of 


voters. Invisible, but not to be neglected. known accuracy are now possible, but similar esti- 


The reliability of figures mates ar are needed in many more. is far easier 

often” said that this is a scientific world—it it out a figure, than to accompany the figure with 
_ been | an engineering world for a long time. Yet the \- = wise and reasoned account of its liability to sys 

+} average citizen thinks of numbers like a banker, rather - - tematic and fluctuating errors. Yet if the figure is 
; than like a s scientist or engineer. i he viewpoint of this year, next year or in in 1975—going to serve as t the 


the auditor, who checks each ten-cent item, in order “basis for an important decision, the. accompanying 
to catch the occasional petty thief before he becomes — “account may be more important than the figures them: rae 


In discussing these users, we ‘many ‘just figures” 


known reliability has grown rapidly, both inside and — 


_ outside the government. _ This growth has gone hand 


an is appropriate for dealing with money selves. We: must emphasize that the. policy-n -maker_ 
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we survey to requirements. 
may still be in of these have increased the efficiency of the gov- 
4 Once upon a time decisions based on numbers were ernment statistical program: substantially. 


ppropriateness of figures = 
really were not serious. T was slack “Coequal with the need of appreciation of | 
be taken up. Today a 10% 


h il fre ind “We _ bility of figures | is the need of more consideration of 
tion has a rea y strong effect on all in ustry. 4 the appropriateness of figures. To what extent does 
are not building excess steel production to take c care 


fb series measure what its name implies, or what 
of booms wid trying sma should be measured for the purposes to which it will 
a and without appreciable slack. This means a be put? Much progress has been made in a few areas 
toward: measuring the correct thing, much more Te- 
‘mains to be done. This one reason why “broader 


6. The place of ‘sampling — the of statistical 
It is this growing appreciation of the + 


and the consequent inquiry into how 


accurate of known and reliable a — 


“errors « measurement. he psychological ‘tester 
oS de or area sampler, he is always impelled to choose ~<a? 
vide more information for less money | the lat quantity he can measure most accurately, whether 


few years. Sampling is ideally adapted to produc or not it is the most useful quantity. The test- er | 


ing results subject to known amounts of fluctuation - - is impelled to. use a reliable test in a difficult area 
to investigating the possible causes “of sys systematic: rather than a valid one. The area sampler ‘is im- 
errors, to make an election poll by accurately sampling» 
The use of sampling has but there the registered voters rather than to try the hard tak 
"is no reason to believe that it has reached anywhere _— of sampling those who will go to the polls.  Fortu- Evie 
near its full growth, - inside the federal greene, nately, most competent statisticians are aware of these 
or out. There will be more » sampling of more things» _ tendencies and are quite successful in fighting them. 
as time goes on. It is true that there has been foolish = —‘ This problem will remain a central one for statis- - 
sampling and that there may be more, for useless or _ ticians as long as the profession lasts. It is not > 
false information can be obtained from a sample as easy” problem, nor is it comfortable to work on it. 
well as from a complete survey. _ But in such cases the = A._ well-designed sampling plan produces, with 1 rela- 
J foolish decision was not the decision to sample but tively little work, ‘a reliable estimate of ‘its own re 
a rather the decision to gather ‘the useless information | 4 liability. This estimate can be written down with | b 
_ or to adopt an inadequate method of sampling. ae _ the feeling of a job well done. For the present and © 
The spread first of sampling, and then of more the immediate future, there is no equivalent process 
and oo powerful methods of sampling, t to new fields ss for "producing are reliable | estimate of the e validity Y= 
_ crease in efficiency in operation. _ The immediate re- ___ With all this difficulty, these problems must be met. 
duction in cost is important, but more important in— Though it would be simpler to have merely to carry 
the long run is the increased consciousness and con- = out a reporting function on some measuure where - 
_ sideration of the sources of error, with the conse- accuracy: is easy, the responsibility of the ‘statistician 
quent avoidance of -overaccuracy where it does no * to prove useful bases for decision, and this in- 


good. This reduces cost still further. Still: more im- cludes some responsibility for the choice of the cor 
portant is the increased accuracy and usefulness of rect bases. 


the information, for "paradoxically enough the u 
of sampling generally improves accuracy. in the long 


by advances in the art of improving and measuring ‘4 In general 

the 1 reliability of re responses. s. Further growth in this _ If we try to separate arate the functions of au: auditing and 
art may be “well: “nigh ¢ as important in the next ten - cost accounting, we find that auditing is intended t to. 4 

_ years as the growth in sampling has been in the last ensure that no funds have been diverted, while cost 
From all these advances have come: 5 accounting tries to determine to what causes the 
i (1) Lowered costs per unit amount of information _penses were due, to what purposes they were used. This 

(2) Greater speed latter information is clearly statistical information in- 


(3). Better of (smaller errors in re- tended to serve a reporting function. The arbitrary 
porting, smaller bias from non-response, better procedures by which costs are often allotted among 
control of the fluctuations of sampling) . 7 - different accounts are an evidence of the survival of on 

approach i in cost The f function of 
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ost accounting is to produce fallible statistical info on 1 rine | 9 of this year. He is an enthusiastic supporter 


mation for seporting purposes, and this function i of control sections in industrial organization which > 

as the eyes and ears for the chief executive of the 
“that exact information is unattainable. company or an operating division”. The scope of such 
Reporting information serves its purpose only as it section usually includes the reporting function and 
decisions, whether to change the aim n of we gun of the function, and other functions of 


the actual results of operations and 4 as a a basis for deci- 


of a 5 mil change of aim or a .005 ‘inch change in a 


position can b be predicted in advance. It might be “ent of the main operating ‘organization, insofar as 
argued by s some that such logical frameworks are infre- _ ts reasonable. In any case, the reporting group should a 
quent in the economic and political problems be free to report what it finds, uncolored and unmodi- 
greatest concern to the federal government, and at, fied! ‘There are 1 many exceptions where independence 
therefore, reporting information is of little value. ‘This 
argument fa fails ; miserably on careful analysis, for these _ tions. Just as the Board 1 of Directors usually accepts the — 
economic and political questions must be decided, and figures, it would usually be unwise for 
it is desirable that they be decided on the basis of _ Congress to set up a complete parallel agency to pro- 
q best it information available. From his own m knowledge, avid i it with reporting information. . Noting the exist- 
« of these exceptions does not reduce the ‘impor. 
number of unemployed among the 300, 000 residents tance of independence wherever reasonable. For the 
_ of his district. He might rely on information | -Teasons, it would seem reasonable if f reporting 
together, perhaps by local supporters, perhaps by the information w were handled by a ‘group repor rting quite a 
government, perhaps otherwise, but he must rely on 7 directly to the administrator, executive or manager = hee. 
‘Teporting i information, even in such a “matter who will use the information as a basis for decision. 
Where the same reporting information guides 
Ff It follows directly that reporting information must Ze of many persons, as is often the case, there 
be timely. Today’s decision cannot be guided by infor-+ may be no advantage in staff level organization. _ 
month. The need of more timely reporting by federal In an operating agency 4 
agencies was stressed by several members of dhe Ameri- _ From a statistical point-of- -view it is natural and con-- 
can Statistical Association who use federal statistics in Vemient to divide the agencies of the federal — 
business. One way to provide more timely values of Ss _ ment concerned in any way w with Statistics into operat: 
government cuttined in the follow. ing agencies es and statistical agencies. ‘Statistical agencies, 


_ RECOMMENDATION 1. ‘Study should be given to increa Economics, are primari y concerne with the gati 
_ the timeliness of various federal statistical series by or preparation of statistical information, or with both. . 
PS (i) greater use of sampling (thus providing results Their operations are the handling of figures. In con- 


_ which may be subject to somewhat larger errors) , = trast to this an operating agency does something e else, = 


further study of methods for results has an interest in statistics only incidental | to 


from early or partial returns, main function, whether this be engineering, carryin 
gin g, carry 
(iii) more use of early tentative followed the mails, or regulating interstate commerce. “The 
by later corrected values. of statistical organization and of the han- 
study and consideration within the agency, such dling of statistical data are very different in the two 
changes should be discussed by a mixed committee of gov- k 


possible, neutral experts. To make efficient use of such ing 


a vance values ¢: —_ and more frequent, consideration should a. being provided, in the > first i instance, for the admin- : 
given to. istrator, then a control section, under some name, 
yay (iv) i a weekl bulletin of advance statistical _ be often the logical form of organization, reporting as 
= by -planography or other quick directly as possible to this administrator. If the infor- 
"process and separate releases on mation is being used by many, then some other organi. 


matter of timeliness As” one of very considerable able an It may very | well be wise and ‘efficient for an oper 


collect inform er agencies, 
importance of reporting and analysis informa- - either in the course of its operations, or on 
tion in business was recently emphasized by General about. which its employees are particularly well 

= Somervell, war- -time head of the Army Service formed. Cooperation i is a first essential in this respect, ; 
~ and in Washington seems to have been the rule rather 
a than the exception. The opinion of those with experi- 
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‘Tn, 
+S ence in the matter seems to be that such information 
_ shouid often be transferred as soon as. possible, perhaps 
_ a very crude state, to the agency wishing to use it, 
since the pressure of operations is likely to prevent the — 
collecting agency from giving the information 2 as much — 
careful attention as it warrants. 
For similar reasons, though an 1 operating agency may 
be the proper cc collector of information whose ultimate 
_ use is outside the federal government, it will often be 
desirable to transfer such information t toa a statistical 
agency for preparation | for 
In a large /depai artment, where much control informa- 
ee is needed for governmental and non-governmental _ 
users, it may be appropriate to have a separate agency 
_ whose main function is statistical. The Bureau of Agri- 
cultural Economics is one such. Part of the function of 
_ such an agency is supplying reporting information for 
the Secretary's s office, the President, the Congress, state, 
and local governments, business and industry (farm 
ing i is either a business or an industry as you please—_ 


_ farmers are among the important t users ¢ of the statistics © 


by the Bureau of Agricultural Economics) 


‘is appropriate for a control section serving 
of the department and his assistants. 


was emphasized e 


arlier, it is often wise, efficient. 
and natural to transfer information collected | by some > 
peculiarly appropriate to such 


is perhaps appropriate to point out here | ‘that in 
performing two different reporting functions, “two 
different may provide statistical se series labelled 
“Construction” “Unemployment”, both of which | 
are really used, each suitable for its own 
pee wees it is always worthwhile to see if there — 
is undue duplication, it seems clear that such duplica- | 
tion is far less frequent than would be supposed by 
comparing names alone. In many cases, such apparent 
duplication: arises from differences in Congressional © 
= in laws in differing but related 
cry “duplication” is’ always tempting, 
sometimes tts but it usually requires careful work 
_ by well-informed experts to determine its presence or 
absence. A certain small amount of duplication is wise — 
and efficient as a means of comparing different methods © 
and techniques. Gaps in the federal statistical program | 
cause more inefficiency today than does duplic: ition. 
Forthe President; 
The President needs to know how the country is” 
_ running, and how the Executive Branch is operating, — 
both as a whole, and department by department. To — 
do this he requires reporting information. To one 
without experience in the or, 


= 


organization of the execu- | 
tive branch, it is not clear that efficient and adequate 
mechanisms exist to provide | him directly y with such 
information may exist within the Bureau of the 


ou = 


| 
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Budget, and they may not. It seems 

efficient use of s statistics in the Executive Branch might eine 

substantially increased by providing the President 

_ with a relatively small control section, : reporting ir in the | w 

Executive Office of the President. Such a group would s 

depend on agency and departmental groups — - 

control information and on statistical agencies to do _ ; 


‘most of the work in connection with the information __ 2 


it handles, applying only the final touches itself. : 
1 RECOMMENDATION 2. The president should be provided © 
with a small, professional group to to furnish 


anal tic information. _ 
12. Fort the e Congress 
Just as the President needs so 

C congress. It may be that the Legislative Reference 

Service in the ‘Library of Congress is beginning to play 

this role, but it seems doubtful that there is an ade- 

| quate group trained and adept in the Kilian 


RECOMMENDATION 3. The Congress should be. provided 
a a small, professional group to furnish reporting 
analytic information, 


13. For state and local governments 
It would not appropriate to 
control sections for such users in the federal govern- 
ment. They exist already in many cases in state and 
local governments, in trade associations, and in oe 
- large businesses, etc. The most that is appropriate here 
_ is to enable the user to reach the statistics already 3 
_ gathered by the federal government, whether for in- PT 
; ternal or external use, quickly, easily and effectively. = 
There is a large problem in wh 
solved here which will take many steps over many 


ay A first essential is that the reporting information . 
_ provided be clearly defined. It is not enough that “In 
‘ the text of a federal bulletin you find the same num-— 
bers in horizontal | order that stand in the tables in 
vertical order!’ ’ There must be an adequate descrip- 
_ tion with the figures, and a very thorough description 
_ should be on permanent file, available for use now and = 
ATION 4. All government statistical releases 
should be accompanied by accurate and clear 
of what is measured or counted. Where the accuracy 
‘nown or = estimate it ‘Sh ou e given. 
be d, it should be giv 


no use if they are never found. One member of the 
American Statistical Association, who has been and is 
very well acquainted with the government statistical 
program writes: “Recently, in doing a survey on the 
American market for Jute products, I secured valuable 
information, as I recall, from ten different Govern 
t agencies.’ Such experiences underscore the ‘Tecur- 
rent suggestion of a centralized overall index of _ 
ernment: statistical information, 
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pare. 


-Telease material, as crop reports) not 


of its main purposes efficiently and effectively, pars The levels should be such as 
other activities of the United States, such central index _ a 


file, n a ublication!) se seems essential and made as regards the entail the Congress, a ak 
‘to be strongly recommended. 3 on 1 as regards the Bureau of the Budget. As regards 2 
on RECOMMENDS ATION 5. _ there are the following 1 recommendations tot be made: 


(i) A centralized index of government statistical in- a: RECOMMENDATION 8. The ¢ government should continue 


ae _ formation, published and unpublished, should | to encourage informal contact and participation in profes- 


It should be supplemented b by _ traveling expenses to relevant meetings, in the well- 
(for display and consultation, not for circulatio expectation that the ultimate savings | will be times 


containing the more generally used information. the cost. 


Information which is t rinted shoul be RECOMMENDATION 9. W here neutral. are 
furnished the library (with the exception of 


_ bers of advisory committees, the government should turn the 
selection of such experts over to a suitable professional (non- 


The of collaboration between 1 federal, 48 expenses and so that these experts 


and deserves more a attention than it has received. 
a attention will have to be given cooperatively by the 


various governments and by non-governmental users. ‘Aalyticl Function 
RECOMMENDATION 6. Three important and diverse 
fields of possible overlapping between federal and state 15. to the reporting function 
— should be selected, and three separate committees . __ _It is time again to make the distinction between the 
* representing interested parties with the addition of neutral — 7 _ reporting function and the analytical function. The 
experts should be appointed and directed to study the possi "process s of gathering ‘numerical 
_ to predetermined accuracy, is the reporting function. 


. 
cia- 
_ There has been a feeling n cert rin trade asso Interpreting information, seeking new informa- 
tions that certain statistics now collected by the govern- — 


ment could be collected by the trade systematically collected in | the is alysis. 
If the individual businesses involved were all quite — a anal 


-Clearl: ‘of these functions sup orts and is” 
willing to turn over the necessary information to PP 


f hecessary to the other. But it is worth while to dis- 
trade association, it is clear that the reporting —— - tinguish them since tien personnel and the techniques — 
pes the trade formed at involved are often different, as is the placing in the 
. P 8 y have the information to interpret, and without analy- 
users, inside or outside of the federal government. — 


| Their i interests might not be satisfied ied by the collection — 7. 


information to collect. When separated, analysis and 
of reporting information by an organization who Y reporting must keep in close touch, both in detail and 
outside their control. One solution for such problems fo in chee large. / > 
would be to let the trade association collect informa- 
d «Se ometimes the analytical roblen be 
a count (auditing) an once for all (that is, for a very” long time) | and the 
Sapprcenent tis by government surveys of a somewhat — routine use of the information then becomes a repor - 
different sort on a ‘This seems worthy 


ing f function. The simplest examples | are in the inspec: 
—fematon yt ATION 7. The gathering of “complete” i 


a 


‘$ sis, there would be no way of deciding what eats 


tion of industrial production, where analytical. study 
formation by trade associations, supplemented by govern- 


has determined the acceptable number of defectives in _ 
I 

_ Ment sample surveys, should be considered in a few ‘suitable a sample of fixed size, and all that remains is to count al 


areas and, if found reasonable tried, the number of defectives, and accept or reject the lot — : 


The opposite situation might occur in an 
14. Needs intensive preliminary survey of public opinion with 


‘Statistics is to be perfor 1ed m effectively and en the whole ana 

ciently there general things should 4 results, including the individual attitudes analyzed 


| The use of modern methods of sampling. and, where ap- > 


and the categories used would be determined after the 

answers had been collected. The reporting function is 
‘propriate, of question construction, should be encouraged. nearly absent from this latter example. To see both - 

2. The present informal cooperation between statisticians in functions in either | of these examples we must look at 


different agencies and departments should be — the situation over a long Generally the 
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affect decisions by administrators or policy-makers ona there is 
a or outside the government in the near or distant _ for one or more statisticians in the group. In some ts 
me future. . These decisions can affect only that “which | “3 areas, in fact, the whole ; group may well be statisticians. 

comes after them, and so the numerical information - summary, analysis requires experts in many fields, 
2 must bear on “what would happen The reporting with a liberal ‘sprinkling of Statisticians, and the 

~ function reports on ‘ “what was the c case’ ”, and the ana- spreading of larger or smaller amounts of statistical — : 
understanding and technique t to 


A basic - problem which the analytical function me 
in common with many functions of scientific research os 
when all are on the facts are every a simple, general and difficult problem of 
a day many conflicts in interpretation. This situation _ tion. In general, our industrial, business and govern- as 
_ often makes s the analytical function difficult, for its — organizations give poeterment, w whether i in pay, D> 
_ interpretations are always subject to question. Yet 
they must be made before the information is usable. ‘administration or 1" management. Similarly, the rank of 
In simple cases the ultimate user, be he administrator, — an officer in the armed services is is determined largely — 
presidential assistant, congressman, sales manager, ror by the number of men he commands. This principle 
Noe can do his own analysis. But the situation is apd caused difficulty during the last war in various mili- 
_ quently quite complex, and some specialist must do a tary research establishments, | for example during the 
least part of the analysis. In such a case it is the ood ad militarization of the Naval Research Laboratory where 
Galist’s responsibility to provide: == = = a decision that there “just couldn’t be so many officers 
interpretations = so few men” caused ex-civilians to be outranked 
(2) the principles by which they ‘asi made > - _ by officers who had been effectively their subordinates, Er 
(8). numerical information on which they _ with a corresponding loss in efficiency. Similarly, | 
based. well- -planned analytical group will have relatively few 


_ RECOMMENDATION 10. Wherever politically feasible, it _ members without P-ratings, and the average Perating — 
-y is appropriate to supplement government numerical infor- BP of the group will be unusually high. These > ratings = 
73 mation with interpretation, provided the principles of in- have been assigned for technical abilities and respon- 
terpretation and the original numerical information are sibilities, in work out 


There is another occasionally very important a highly expert chemist, the expert is 


fi field where analysis and ‘reporting intergrade. This is to be judged by what he does rather than by how an nd a 


the problem of setting up control procedures i ina new - what he tells others to do. This situation will be aggra- 
field. Here there are no standard forms of questions to ——vated_ by the trend to greater and more complex 
guide the ‘routine, -‘Teporting statistician or ‘Toutine mechanization of statistical work. ‘It will take a differ- 
analyst, and judgment in selecting questions and tak- ent type of expert to supervise a new electronic com- 
inga advice bears an unusual premium. The first stages puting machine, and it be wise to place him 
~ of such an operation a as the War Production Board did “under” the a rgar 2 


not merely resemble the first stages of the operations _is to put the supervisor _of computing clerks there 


alike in the high: and unusual ‘skills required. -mended. 


of combat air forces, they were” essentially today. Careful study of | this problem is to be recom- 
éf ability to enter a new field intelligently and rapidly 7 “= RECOMMENDATION 11. Civil service recognition eng 


always be at a premium during a national emergency. _ wh whether statisticians or not, as a substitute for administrative 


personnel needed to do analysis is cl ‘clearly portance to administrative responsibility. 

_-varied, depending on the ‘complexity | of the problen The need for the analytical function seems ns always 

and the nature of the subject matter. In simple cases, to be recognized slowly—often far too slowly—and it is 

as noted above, it will be done by the user himself, Bp certain that the efficiency of the federal statis- _ 
working directly from the reporting information. In e 


tical program, measured as it should be in terms # i 
more complicated cases there may be required anecon- sound bases used for decision, would be improved 4. a 
-omist, a statistician, or an expert in the start and 


y; adding analytical gr groups and increasing the scope and 

spread of epidemics. Any expert analyst uses more or opportunities of some of those which now exist. De- ~ ; 
less statistics, and profits from his statistical | knowledge, tailed recommendations would require detailed knewl- 
it great or small. But this is no reason to : ‘say that edge which the writer does not t possess. 

all analysts should be statisticians, far from it. Where " RECOMMENDATION 12. The » number and scope of the _ 
there are many | individual analysts, each working on > small, | highly professional analytical groups in the federal 
- own ‘problems, there is surely a place for a statis- should be increased. 
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‘ ae one of the rarer types | of analyst, who will : be given to the technical skill and responsibility of analysts, — 
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= group w with an adequate sprinkling of statis 
 ticians, comes a steady pressure for numerical informa- 


tion of the correct sort and the correct accuracy. By — 


emphasis on the correct accuracy, which usually 

comes from the statisticians, and by this alone, can the 
Z federal statistical program be kept in balance for each 
individual item. “Either too” much accuracy, or too 
i inefficient or perhaps even dangerous, and it — 

is the “feedback” from analytical groups on — we 
7 must depend for proper balance. 


18. 


‘The control group for the President suggested above | 
would have analytical as well as reporting functions. 


There is, of course, a top-level analytic agency already J 


in existence in the Council of Economic Advisors. 


‘problems, because of the iespomtanee and difficulty 0 of 
“their main task. = 


7 
Similarly, a control for Congress — 


M4 of this work is being done by the Legislative Reference - 
‘Service and more by the staffs of committees, particu- 
larly the Joint Committee on the Economic Report, 

but it seems doubtful if the sa is aided wide and — 


he analysis for users outside the 
_ ment is mostly decentralized, and this seems /appro- 


Bee and justified. The various government “ae 


do some analysis of ‘the information which they pub- 
and it seems likely that they do too little for 


would Provide better guides to the needed accuracy of — 
_ Cooperation and the ready os of information be- 
- tween these dispersed analytical groups and the vari- 
7 ous government agencies is of the highest importance. — 
_ It is only through such cooperation that the right in- 


formation will be collected with the right accuracy. It 


more obvious users of the most classes of information. 
The best way to supplement these committees is 


be a real need for strengthening professional activity — 
in this area through committees and meetings. ni, 


_ For the voter, there is a need for clearer and far 


expense. This is an important recommendation. 


vide analysis as well as raw numbers. Apparently some _ 


pn tea rather than too much, since more analysis 


2 "measurement of the yield on experimental plots is a 


z 


more complete information | concerning economic af- ar are eat coming quite rapidly, 


2 


goes ‘for labor? We hear that such-and- such a a percent: 
of the manufacturer’ expense goes for labor, but 
goes for 
_ The voter, as an ultimate user of statistical informa- “4 
and as the ultimate ‘policy- -maker, has not been 


understands. This is a serious lack of efficiency i in the 
es program of the federal government, since it 


results in the ultimate policy-maker’s basing = a 
on unnecessarily inadequat« information. 


‘b It is not being claimed here that such information ay 
is easy to get. There may be no one today who « can a 
actually break up the automobile dollar with 
degree of accuracy using figures now available. It may 
require new techniques in many places to get these 
figures, but the results would be worth the trouble and — i 


_ RECOMMENDATION 13. The citizens should be furnished 
ay 


get. 


21. Needs 


One thing the analytical function needs is more 
trained analysts, particularly with statistical 


2 


numerical information on economic matters in terms wich 
can be readily understood, even 1 if this information is har 


VI. 

_ which will have to be provided by ct = is 
in Chapter V. 


~The Consultant Function 


Relation to reporting and analysis 

_ The consultant is concerned with the design and 

analysis of experiments, | surveys, and investigations. 
Some of these will be biological, some chemical, and — 
so on. Most prominently : some will be statistical i in the a i 
sense that they arise in connection with the reporting 

or analytic functions. A survey of crop acreage, or = 
indicated yield per acre is almost certainly a statistical 
“survey ‘rather than a biological one, since its aim is to 
‘provide farmers and others with about 
the : probable crop this year. On the other hand, a 


biological 
These | Statistical surveys and are to 


is the writer’s impression that the various advisory xs 
committees do: a very satisfactory job i: in presenting the their deta 


= 


through the activities of professional societies, such as 7 
the American Statistical Association. There seems to yo 


are going ‘to have some knowledge | of ‘sampling, = 
‘their k knowledge is going to be limited. There are no- 
where "enough sampling experts to go 
_and there are not going to be in the predictable future. — a 

_ The statistical consultants must furnish the deeper 
of f sampling, b both in theory | and in practise. 

He must know about the various new advances which 


and must be prepared be > 


ytical group is performing its major #4 
; ical information with which it is supplied, or — 
it discovers, and in sending the results to the 
user, it provides a further essential link in the overall 
— 
| 
| 
— 
| 
— 
a 
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— 

= 
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o twist techniques into new ones when the situa- 
ion demands it. He is responsible for the efficiency of | 
e € statistical technique in the field —e the com- 
uting room, 
. For the analyst, who is likely not to be a profes- 
sional statistician, he will also have to provide knowl- 
edge of, and experience in using, varied methods “fl 
_ analyzing data, some old-and some new, some 
and some simple. It is his responsibility to help = 
analysts to answer their questions as — and 
accurately as possible with the least trouble. 
Where reporting operates from a fixed doctrine 
= from analysis) as is the case in inspection, it i. 
the consultant who provides g guidance in more efficient — 
ways | of meeting the doctrine, as for example by ai 
aes a more efficient sampling plang 
The ‘consultant is the channel through which the 
4 modern developments in statistics have spread through-- 
d out the government statistical program. T he credit for 
the increase in ‘efficiency y must be shared between the 
many users of the new methods and the few consult- 
ants, but the gain in efficiency would never have come 
if the cc consultants had not been there. Their invisible 
exports, have been, and will continue to be, of the 
utmost impor tance to the statistical 


just begun Methods now used here and there will 
ecom e widespread and new methods will appear. — 
1ese improvements will come through the consult-— 


23. Relation to Experiment 


the present and predictable. future, the planned 

4 experiments of the federal government are outside the | 
fields of economics, politics and sociology. Many 
things which the gov ee does could be thought 

"planned to find out the effect of the change. Rather 

“they are hopefully planned to improve the situation. — 
‘They are. trial operations rather than experiments. 

experiments on which the consultant advises, 
then, are usually in the physical or biological sciences — 

_ or in their applications. ch 

_ The earliest field of experiment into which statistics _ 

7 and the statistical consultant came to play an impor- 


‘tant part was agriculture. This was natural because — 
decisions between varieties, and between fertilizer’ 
treatments, had to be made every year and had to 
~ made accurately. Yet the interfering factors—weather, 
* __ changing from year to year | and from place to place; 
fertility differences; weeds; and many others—made 
accurate measurements very difficult. The hopeful and 
simplifying techniques of the laboratory experiment 
would not apply, since ‘the wheat plant grows difler- 
ently in a field than in a pot, differently in a normally — 
_ plowed | field than in a . plot where the soil is —- 
toa depth of three feet. Modern agricultural experi- 


tistical techniques, and with any  ebeeialpelie amount ae 
of effort we could not be so far advanced as we now . 

e without t its 1 use. Consequently, agricultural experi 2 

& enters know more statistics, and can use more statis- AS 4 
tical techniques without guidance, than those in any 

“ ther field. The place of the consultant in agricultural | > 

ex xperiment has grown more important rather than 


% 
less, and this may be a sign of what is to come in other 


In medical research the complexities are at 
Teast as bad as they are in agriculture. For one reason 
Ria another the introduction of statistical methods isinto 
medical research is about 25 years behind its introduc- 
_ posse" in agriculture. This gap is narrowing steadily, and © 
the consultant here has rapidly increasing importance. 
In physics: chemistry the “old” methods were 
- good enough for a long time, but modern statistical : 
_ methods are now spreading, chiefly through cor consult: 
The major importance | of the c in scientific 
experiment is in economy of the scientific potential of 
country. We have a limited supply of 
can only so much Science per year. Much 


— under contract ‘to it, and it seems a that more | 

7 be done tomorrow. Inefficiency and waste in the use of 
scientific manpower is at least as serious as inefficiency 

- and waste in spending money, and is probably far — 

- more serious. One way to reduce such inefficiency = 
waste is furnish statistical consultation to 

The federal government, ’ particularly through in 
military programs, is carrying on a substantial amount 
of that sort of engineering development which involves _ 


ment. The place of statistics and of consultants | 


consultant is to be really useful, he 

should be closely related to the working group. The 
-main load of consulting must be carried by a man in 
this” part of that | agency, another in that part of this ae 
agency, and so on. Today, perhaps, the shortage of | 
consulting personnel may be so acute that a single man i 

will have to be in several places, perhaps, on different - 
days of the week, but he Should have a spot in the 

> organization at each place. Effective consultation is at 


> 


ex 


There is-a a place for a a few independent groups of 
general consultants, who | draw problems from and 
~ supply advice to a broad area. Just as local consultants —f 
usually do analysis, te) general consultants normally do 
a considerable amount of local “consulting: and some 
analysis. Ideally, g general consultants should be drawn = 
into a problem through the local consultants, who are am 
 seemnalily likely to recognize a problem when they — 
_ see one. Today they often may w ork directly, since the - poe 
; local consultant may not exist. The number of gr groups 
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through informal and professional cha 
frequent and thorough. Perhaps today 
to have three such groups, one concerned 
_with sampling and surveys, one with the physical 
sciences one with biological prob-— 
lems. Or t two might perfectly well be 
— bined. Whether such a group is in the Bureau. of X or 
_ the Bureau of Y is unimportant. What matters is the | 
freedom with which problems from. any bureau come 
in by telephone or in conference. (The newly- -founded 53 - 
Statistical Engineering of the Bureau of 
‘Standards is a fine start on the group in physical 
sciences and engineering and a useful addition to 
groups already inexistence.) 
RECOMMEND. ATION should be dispersed 
‘through the rious agencies. these local “consultants 


should be supported by two or three groups of general con- - 

25. At higher levels Zane 
Until and unless the federal government goes n for 

planned large-scale experiments, there is no need for a 
consultants at levels above the agency. Coordination 
_ between agencies will take place and 
channels. 


6. Needs 
T he needs = an 3 consultant 


Soviet Statistics shifted from Planning Body to 
‘The N ‘New York Times of December 14, 1948, “reported 
_ that the Soviet Central Statistical Administration has been 
- removed from the control of the State Planning Com-— 
‘mission and placed directly under the Council of Ministers. s 
rding to the New York Times: 
“A clue to the reason for the change is given in a series 
of statements over the last two years in Soviet economic 
: reports that have emphasized that ‘ ‘wholly new’ seas 
in economic planning have been presented to Soviet econ- _ 
sor “In | the latest of these Academician S. G. 
‘ash veteran Soviet economist, urged at a session of the In- 
bh _ stitute of Economics of the Soviet Academy of Sciences 
ia that a statistical research institute be established. ee 
“An anonymous commentator in Voprosy Ekonomika, | 
“Soviet economic journal, the nature 
“*The theoretical working out problems of economic 
statistics strongly lags behind the ever growing demands — 
_ of the practice of socialist construction. At the present 
time, when the demands presented to statisticians in con-— 
nection with the solution of tasks of the post-war five-year 
plan become all the more complicated, the backwardness | 
* statistical theory is becoming unendurable.’ 
PAs, “The change in affiliation of the Central Statistical Ad- 


ministration represents not a rebuke to that administration My 


aye 


> 


or not. Apparently the experience in the federal 
“4 government has been that, when the consultant has the 


elsewhere, it merits recommendation 


RECOMMEND. ATION 1b. should shave as 


 —— authority as will not cause serious friction, to enter 
and comment on 


ue 


a Soviet Government wishes to have the agency responsible 


ay personnel who can 


(2), organization which will favor consultation. 


The problem of personnel will be discussed in Chapter ; 
VI, and is pr obably the most serious one for the 


i is the organization which will f favor co 
tion? One 


aspect of this has already been discussed- 


: _ the consultant must have a close relation to the work 
ing ‘The real problem is this: much au- 


; them the better. Since this seems to agree with experi 


This will, of course, to to place the consultant 


an independent branch of the agency, 
director’ staff. It will require, 


‘consultant from high levels. 


pa 
but an increase tm importance in the Soviet go gove 
mental structure, American experts on the Soviet Gove 
ent said when they were informed about it. Pe oe 
“The Central Statistical Administration not only 
pares the data on which the annual plans and the Se 
year plan are formulated, but is the ‘watchdog’ of the 
plan, they pointed out. Possibly in making the shift the 
for reporting on the actual situation responsible to the — 


highest governmental organ, the Council of Ministers, | 


than to the planning 
merica 
Strumilin, 


mpo 


contains the three papers: 
_ Sampling and Its Uncertainties, by Samuel S. Wilks, Pro- 
fessor of Mathematical Statistics, Princeton University; 
Variations in Materials, and Sample Sixes, 
_ by Leslie E. Simon, Colonel, Ordnance -_ Director, 


Ballistic Research Labs., , Abereden; 


The ‘Amount of Inspection as a Function of Control i 

Quality, by G. R. Gause, Bell Telephone Labortories. | 

_ Copies of this 40-page booklet can be obtained from the © 
ae American Society for Testing Materials Headquarters, — 
i 1916 Race Street, ee 3, Pa., at $1.00 per ‘copy. 
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Lo Lotter 


mies ant Pals 


The lottery is almost as old as s Christianity. When 
it made its first appearance in Roman times, ‘it was” 
a simple harmless pastime. those everyone 


The first commercial. lotteries appeared in the early 

1400’ s in Belgium. The | Italians became lottery- con- 
‘in a scious early in the sixteenth century. France and Eng- 


Queen Elizabeth sponsored the first English lottery 
in 1569, the rules of the > drawing provided, as in Ro- 


ntitled to a prize. Tickets sold for ten shillings — 


e 
$2.50) and the value of the prizes ranged 


from fifty cents to $25,000. The profits were ‘report 
applied to public we works projects. 


the years went gentlemen of the pro- 
2 fessional gambling fraternity gradually began. to domi- — 
_ nate lotteries, and, inevitably, fewer and fewer per- 
sons received fewer and fewer prizes. 1697 lot- 
2 teries were run with only four percent of the money 
ir going | back to ‘the participants. 


* is interesting to note that lot 
‘teries were often used in seventeenth century 
_ to dispose of personal property which could not be 
" easily sold. It was not uncommon for a ‘ship owner, 
_ for instance, to raffle off his vessel. if he were granted © 
_ permission by the government, he could sell tickets 
: and hold a drawing to determine the winner. An- — 
tiques and works of art were marketed in 


However, improper use of lotteries fi com- 
pelled England to abolish lotteries in 1826. 


Along with o ‘other European’ products, the” lottery 


was imported into the American colonies under un- 


- 


land adopted the lottery shortly thereafter. When 


man times, that each pe person who bought a ticket was > 


by ERNEST BUNCH 

Div. Gen. Staff 


ay 
“the Revolutionary War the Continental 
Congress authorized a national lottery f for the pur- fe 
"pose of raising ; some ten : million dollars. However, — 


“this lottery was “unsuccessful and it was discreetly 


the early 1800's lottery achieved consid- 
Mercantile Journal, 420 lotteries were 
drawn in eight states (New York, Virginia, Connecti- b. 
Rhode’ Island, Pennsylvania, Delaware, North 
Carolina, and Maryland). The total sum paid for 
tickets in these lotteries—66 million dollars—was five 
times the expenses of the federal ee for that _ 
Interestingly enough, when Jefferson found 
= with a huge debt at the z age of 83, after a 
ing served eight years as the nation’s president, the ) 
legislature in 1826 authorized him to dispose 
of some of his real estate by lottery. However, the 
scheme was abandoned after ‘Jefferson's death a few 
Gradually, sharpers and cheats began to take over 
the | lotteries. Fraudulent practices a and be- = 
came widespread. _ The public and the press soon 
began to protest vigorously. The situation was 
serious that New York State found it necessary to 
_ pass a law requiring each seller of lottery tickets to | 
pay a licensing fee of $250 a ~year. r. This ae 
failed to have the desired cleansing | effect and by 1834 
the lottery was illegal in that state and has been ever — 
Other states followed New York's By 
1840. ‘Pennsylvania, Ohio, Vermont, Maine, -Massa- 
chusetts, New Jersey, New Hampshire, Illinois, Louisi- 
ana, and Virginia had prohibited lotteries. = 


certain circumstances. It is, however, a matter” of small scale and after, ‘the Civil they en- 


record that, by 1760, ‘many civic, fraternal and re-— 


ligious organizations conducted lotteries for seemingly 
> 


‘Columbia University’s predecessor, King’s s College, 
was originally financed largely by a lottery. _ Harvard, 


> 


Public ‘Affairs Press, ‘Washington, D. March, 1949. 
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funds. But popular ‘indignation arose and lotteries 
= = In 1890 Congress passed a law forbidding the dis- ae 

tribution of me and tickers the 


tery’s death knell in es country. 


Despite ‘its respectable beginnings and 
worthy purposes, the lottery is a gambling _device— 
seldom pure and rarely simple. Of necessity, pres-— 
nt-day operators of lotteries in this conduct — 


9 
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“Lotteries and Pools” is part of a book You Can’t Win 


affairs surreptitiously, distributing their The e prizes offéred by the operdtors are as follows: 
through “runners” with shady pasts and questionable each of the six week-days: ‘daily high total, 
foreign lotteries | being sold in the United States are _ For the week: bg sah total, , $500; “second high, $200; 
counterfeit and that only a small percentage o of the _ 
money which does find its way to the lottery sponsor “third low, ‘$100. 


goes back to to the ticket holders in prizes. Sei ca No skill is involved since the selection of the ticket 


Of the legitimate foreign lotteries for which tickets _ is made at random and no opportunity is given sas the 


player er to rate the contending teams. The fact that 
ae sold in the United States, the most widely known 8 De 
= total baseball scores determine the winners is not — 


is that of the Irish Sweepstakes. Innumerable Irish 
Sweepstakes tickets— —usually ‘priced at $2. 50—are The winning tickets could have | been de- 


in this country. ok year. The prizes—ranging as termined by some other method— —for example, the 


high as $100, 000 and $200, 000—are based upon the number of errors, or the e number of hits, or, in the 
of a designated European horse race, least complicated manner, the selection of numbers 


a great t deal | announcement of “Mathematically, the number of different combina- 


the winners, but no one salutes the los eee Seah 
: osers, of whom © tions of four teams selected from 32 is 35, 960—which — 


y 1 id _ means that the holder of a single ticket has one ‘chance 
nners in the Irish Sweep- in 35,960 of winning the weekly high prize of $500. 
‘stakes is a carefully guarded secret, but those in the (In the event that. the beseball scores are such 


there: are millions. The Percentage of the total in- 


oO 


know believe it to be quite small. ara crite two persons have equal high totals, the _ — is 

j of the most affluent gambling rings in the divided evenly. + 
‘country capitalizes on the general interest in sports ‘The gambling ring conducting this collects 
through a lottery, using numbers to represent t the a total of $8,990 each week (35, 960 tickets at 25c a 
respective teams in four of the country’s major base- each), out of which it pays a total of $3,100 in prize 
ball leagues—American, National, International, and § money. Thus the operators make a profit of $5, 890 . 


American Association. Since there are eight teams. each week—about 66 percent of all the money wagered! 
in each league, the in the lottery run Variations of this lottery return even less to 


a to es in the following table: gambling syndicate is increasing 
a's. profits by issuing tickets with five teams instead 


re oe of four. The addition of the fifth team to the grou 
AMERICAN INTERNATIONAL raises the total number of different co 
Jersey City 201,376—which is more than five times the number 
Washington 8. Buffalo of lottery tickets involved when only four teams are 
Cleveland 20. Newark their at the bargain rate of five for a dollar. 
Detroit Syracuse A common lottery is the “football pool” conducted. 
Louis 23. Rochester each. Saturday when the college teams of the nation 
Chicago ats compete on the gridiron. Participants in this = 
are permitted to select their choices of any num-— 
NATIONAL ASS'N © al 
York Milwaukee winning teams, he is paid at the rate of four to one. 
26. Columbus However, the mathematical probability of selecting 
(27. Kansas _ three winners is one chance in eight, assuming that 
12. Cincinnati 28. Minneapolis are no ties. if there is a tie game 1 in the foot- 


6 8? 


> 


Louis. 30. Since the football teams are not always: 
Brooklyn “matched, the operators of the lottery employ a 


16. 


by several or n more points. Thus, one team is said 

to “spot” the other so ‘many points. The handicap 

cents and selected at random by the: purchaser. Each makes selection so difficult that about half the partici- 

ontains four numbers designating the four b baseball pants in the lottery select one team while the other — 


lottery are at twenty- 


each game. The superior team is handicapped 


teams. The scores of the teams determine whether: 


half select the is fine 


— 
— 
— 
— 
a 
a 
— 
3 
| 
n- 
lic 
is 
~ 
ot- 


In evenly matched ga games those reduced 
equality means of a the that 


to 


ties possible) and any ‘attempt to yer si three winners | 


_in three games is mathematically y equivalent to 1%. 
Since the operators pay only” four to one (some 


times referred to as five for one), a dollar on each he ew 


7 ‘combination nets them a total of $8, out of which they 
14 return only $5 to the single winner. The $3 token : 
1 
waged a one of the games s results in a tie, the oper- 
ators pocket all the money, 


A ‘typical card distributed by the operators of a 


lottery contains sort of 


ALL AMERICAN FOOTBALL SELECTIONS 


.Ohio State Spots 
. Pittsburgh 13 


Even 


We Give 
or Take 


Penn State 
Pennsylvania 


29. Minnesota 
- Purdue 


Kentucky 


4. Villanova 


Spots 


. Northwestern 


5, Princeton 
6. Harvard 
Teams 


= 
Spots” 
for 


20 


7. Missouri 
8. Oklahoma 


. Army 
. Stanford 


Spots 
20 


5 Teams 
16 for 1 


6 Teams” 
| 30 


Texas” 
10. Baylor 


-Cornell 


. Colgate 


Spots 


6 


2. Oregon St. 


. Michigan St. 4 Spots 
.Marquette j= 21. 


7 Teams 


Spots 
40 for 


13. Duke 
14. Wake Forest 


.Dartmovth 
Columbia 


19. Oregon VU. Spots 
Washington 


. Notre Dame Spots 
-Indiana 


Teams sels 
75 for 


. North Carolina U. Spots 
. William & Mary 


| 9Teams 
100 for 1 


18.Rice 


California 


Georgia U. 
-Florida 


10 Teams 


200 for 1 


9 out of 10 
30 for 1 


All Ties 


.Minois 
lowa 


Georgia 

24. Tennessee 

95. Maryland | 


. Sou. Methodist Spots 
-TexasA.&M. 
Spots 
28 


. Michigan 
»~Navy 


304 in 

You make as many selections desire. B But 
1e more winners you wi 4 to pick, the less chance 
u of winning, and the greater is the opera- 

> -- @ 


- 


operators as pay-off prices, ‘compared with the mathe- 7 
matical odds. (No attempt is made to indicate the 
operators’ additions! advantage in the event of ties -. 
since there is no owes to determine their ‘mathematical 


probability. 


Ten 


Ten 25 29 to (308 


7 in operation, it is worth seeing how it worked. 
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FOOTBALL POOL ODDS 


and Winners  Pay- Of Mathematical 


No. of Games 
4101 for, to 1 37% % 


4 


| 5 to 1 


y the operators i is equal t to 37 percent of the money 


99 to 1 (100 for 1) 


to 1 (200 for 1) 


ra 


Nine Out 


for 1) 


Of all the money by players making three 

selections, the operator takes 3714 percent. Of the 

sum wagered byt those with fi five ve selections, the opera 
tor gets 50 percent. Of the amount wagered by nine- fe: 


y 
money inv est the the 
Except for minor variations due to different ‘times 
customs, present-day lotteries are like their early 
European predecessors. Since the ‘French ‘Lottery, 
operated by the French Royal Government for many > 
years but discontinued shortly after r the Revolution 
of 1789, remains the basic pattern for lotteries still 7 
In the French Lottery, the player bought a ticket 
for a fixed sum. He indicated a selection of one 
—_ (up to five) numbers from the numbers 
1 to 90. - When all the tickets were sold, a drawing ~ 
was held publicly and d five numbers were drawn. — If 
‘the player indicated o one number and that number _ 
ee one of the five drawn, he received a prize of 14 
it ol. Fora selection | of two numbers, both of which © 
_ were: among the five drawn , the player received 269 
‘to 1; for three numbers, 5, 499 to 1; four numbers, 
7 4,999 to 1; and five numbers, 999,999 to 1. 
_ These pay-off figures may appear to be of astron- - 
omical proportions, but they are , really less than the 
mathematical odds against winning. This is 


to 


4 


ng. 
in the following table. 


the of selecting five winning 

nations of 

amelie related to the French lottery is the pres- = 

ent-day lottery employing -five- -digit numbers (rang- 

ing from 00000 to 99,999) and tickets selling at fifty a 
tsa piece. / . After a number has been ot obtained from 


en 
ea analy’ y balance figures or from some other 


1949 


— 
— 
Six 29 to (30 for 1) 63 tol 53 
- 
“Eight met 
— (1,023 to1 80 % 
& 
— 
— 
q 
| 
} 38 
| 
d 
is Spots 
= 
— 48 
>, 
50 
bots 
13 
— 
— 
i on 
— 
— 
— 
m2 4 
— 


89 


511 037 to 1 74, 999101 


88 43, 949,267 tol 999, 999 to 


Pr 


public source, small prizes are to those who 
_ hold numbers which have the same last digit, larger 

_ prizes to those whose numbers match the last two 

digits, still larger prizes to those who satel the 
=e three digits, grand prizes to those who match 

last four digits and highest prize to the in- 


dividual whose ‘number ‘matches al all of the digits ir in 


the same order. 


Thus, if the winning. number 


‘numbers end in 97 receive $10... with 
~ numbers ending in 497 win $50; those with numbers : 
ending in 1,497 win $200; and the person holding 


Banca ticket et reading | 21,497 wins ‘$1, 000. — 


e table how pay-off prices com- 


“pare with the probabilities of matching the respective 


sections of the winning number, 2” 
re are thousands of vari: in the general 


The first Statistical Yearbook of China is expected to 


come off the press soon. It will include chapters on: 
_ Geographical factors, political system, population, agri- 
fishery, livestock, water conservancy, 
minerals, industries, domestic and foreign commerce, land 
administration, food, finance,. communications, education, 
health, social welfare, justice, civil service, and overseas 
a _ There will be over 300 abies, with text in 
Chinese of some 450,000 words. of 
Supplementary work is Progressing on a compendium 
of statistical terminology in English and Chinese, with | 
a list of 924. important statistical terms in | English and 


their Chinese equivalents. 


+ 


a 


Besides the 40 t 


unreported purchases. Possessing such mathematical 


tunes, 


‘on 


é 


ke 


to 
| 
1, to 1 


tors between 40 and 90 percent ofall 
the money paid by participants. Some greedy oper- 
ators set up lotteries to return only two or three per- 


t 
cent of the ticket money, and on occasion tickets are 
sold on lotteries which are never drawn, thus giving 


the « operators 100, percent of the collection. = 


o 90 percent mathematical disad- 
vantage in most there are incalculable possi- 
bilities for “fixed” drawings, counterfeit tickets, 


‘and non-mathematical characteristics, the lottery is q 
simply a _money- making scheme for the 
However, long as people dream of winning 
unes, there will be customers for vain tickets in spite . 
of the improbability of winning. 


win! 


Bureau of Labor Statistics has publica- 

_ tion of a handbook, including their BLS series from its 

- beginning to 1948. The handbook i is punched for loose- + 
leaf binding and includes the series on Employment; 

_ Labor Turn-over; Earnings, Hours of Work. Wage Rates; — 
Prices and Living Costs; Productivity and Unit Labor 
Costs; Strike Statistics; Industrial Injuries; Building and 
Construction; Housing and Rents; Consumer’s Coopera- 
tives, series on Social Security; Income, 


. C., for 75c each. 


Documents, 25, D 


y patterns ‘mentioned above, and depending on 
— 
_ 
= 
= 
e 
4 
— 
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QUESTIONS. and 


Question V4. Bureau concept of unemployment and the 

The Census” Bureau classifies persons as unem- — 

2 Ployed in the Monthly Report on the Labor Force 
nb ale provided they did not work at all for pay or profit 
during the survey week but were looking for work. Persons 
are considered as having looked for work if they made active 


> 


efforts to find work during the survey week, or had made such — 

efforts within two months and were awaiting results. Also | 
included as unemployed are me who would have been — 

ing for work except that (1) they were temporarily ill, 

they believed no employment was available in their line ine 
of work or in the community, or (3) they were waiting to be 
called back to a job from which they had been laid off for an 
indefinite period. The definition of unemployment used in — 
<8 the 1940 census was substantially the same as that just outlined. — 

The Bureau of Employment Security count of insured un- 
represents continued claims filed for unemployment 
benefits or waiting-period credit under the unemployment bene- 


fit programs operated by the State employment security agen- a 


cies, the Veterans Administration, and the Railroad Retirement 

Board. Initial claims are excluded since in general they merely 

indicate the beginning of a period of unemployment, while a : 

continued claim certifies that a week of unemployment 


7 


The Inter-Agency Technical Committee of 
"Question 18. the Federal government "promulgated 
preliminary classification codes of non- manu- 
_ facturing industries as a continuation of the project which re-— 
sulted in publication of Standard Industrial Classifications for — 

manufacturing, prepared by the Technical Committee on In- 


dustrial Classification, Division of Statistical Standards, 


‘ of the Budget, dated November, 1945. 
In the proposed reclassification of non-manufacturing activi- 
ties there seems to have been an avoidance of fourth digit 
manta ending in “1” or third digit classifications ending in © 
re-numbering certain groups of non- manufacturing 
activity, there has been a re- shuffling of numbers assigned in 
-many instances where the content has not been changed. — This © 
_ rearrangement has mainly been one of rearrangement in numeri- 
cal sequence within mee digit a re- 


OW (1) Considering the enormous expense which will be entailed : 
by all agencies ‘engaged in classification of economic activity 
_ who adhere to the new code, why were not the number of arbi- 

trary of content, » kept at an -irre- 


= 
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ow is the difference between the Census 


4 


are based on claims filed, 
they include some persons whose claims are subsequently dis- 
allowed. The continued claims are adjusted so as to represent 


a week of insured unemployment, rather than the week in which J 
the claim wee 


_ For a number of reasons the Census Bureau figures for un- 
z employment and the Bureau of Employment Security figures 
a for insured unemployment would be expected to differ. In 
the first place the Census Bureau estimates are based on 
monthly enumeration of a sample of the entire population - Eu 
and, therefore, include all unemployed workers, whether cov- 
za by unemployment benefit programs or not. On the other 
hand, the Census Bureau definition of unemployment does 
_ mot include several groups who might file claims under one — 
the unemployment benefit programs: (1) persons with jobs, 
_ but temporarily not working because of labor dispute, bad — 
_ weather, or temporary lay-off with definite instructions to re- ear 4 
turn to work within 30 days; (2) persons employed only part 
of the week, or receiving substantially © less than their usual “ed 
earnings because of reduced hours; persons unemployed 
_ at their regular job during the entire week, but who picked 
up a few hours of casual work. It appears also that some 
_ workers who are registered at public employment offices as 
Bcmaeell for employment and who do not take any a 
active steps to find a job, may be reported in the Census survey ’ 


not looking for work, 
wy” 


- 


4 
 @) What purpose is ~~ served by the avoidance of fourth © 


= classification numbers ending in “1” or third | digit ‘Classi- 


fication numbers ending i in 
ae It is an established policy of the Technical Com- 


“Answer. on Standard Industrial Classification to keep 


at an irreducible. minimum. Every effort is being made 
_ to follow this policy. It is important to note that the classi- 


fication of non-manufacturing industries is still under ad-cdi 
tion and therefore could not be, and was not promulgated. “a 

_ 2. Some operating agencies do not require detailed informa- 

in on a four digit level, either throughout the dneiiiestinn, 

« for selected three digit groups. However, they use a four 
digit code in all instances where no further subdivision of x L 
three digit group is made by adding the numeral “I” ” to the — 
three digit group code. In order to meet requirements of agen- 

cies using four digit code for three digit groups not further Be 

_ subdivided, and requirements of agencies using four ‘digit sub- 

_ divisions of three digit groups, a device is being introduced 
to use number “1” for agencies “without subdivisions” and — 
numbers from “2” to “9” for agencies “with subdivisions”. It _ a 

is i» mecesmary to » add that the actual application of this device still 

inal approval by Technical Committee. 
Kolesnikoft 


Ag 


| 

| 
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| 
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i- 

— 

— 

= arrangement of major groups and in too many significant cases 

— without a change of content. 

— f; Since the assignment of numbers to logical groups of ac 
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NUMBER OF DIFFERENT. KINDS “OF ELEMENTS IN A POPULATION on 


The following question has been 


A. Submitted to the gh An- 


a free sample of its product. A large number of requests poe ‘a 
100 000) have come in. “= hese were filled. it is known that the 
same people often sent more than one request. From a sample 
of the requests how can we estimate how many different sites 
More generally, ' we have k classes of similar objects, with n, 
objects in class 1, mz in class 2,... mx in class k. The class of 


an object is readily identifiable when the object is examined, 
We know N=3Sni. From 2 


but the classes are not ordered. 
sample of size n drawn from the N objects, we wish to estimate 
_k, the number of classes on | the basis of the wee: sata in 
the sample. 
For the specific problem of giving ‘fone 
samples, we might take a sample of requests and then inquire 
_ of those whose names are on the cards, how many requests each 
_ had sent. We would probably find that some people had sent 
in cards for their sons and daughters and their spouses while 
intending to use the sample themselves. Consequently, even a 
complete study of all requests without personal interviews 
) _ might not reveal the number of different people actually reached. 
However, with direct interrogation of those 


j 


Perspective 


The “year | with the ‘characteristic spurt of activity. 
of the most important and desirable achievements to date As 
the participation of a large number of members in the various — 
_ Several well attended meetings took place during December. 
Here are.a few excerpts from one held under auspices © of f the 
The Federal Reserve System and the reasury have exercised 
conflicting policies with respect to interest rates and credit 
: restrictions, according to Aubrey G. Lanston, Executive Vice 
President of the First Boston Corporation, who claims that by 
\ so doing they have increased the area of inflation. = = 
. a Mr. Lanston sees a danger in the possibility that Treasury 
debt management operations may make increasing use of non- — 
marketable securities. In such event, the seriousness of the 


would be emergency 


extension of other controls over the 


_ Another exceedingly interesting talk was presented. ata ant 
ing of the Statistical Techniques Division. 
Getting the most for the least”, sums up ‘the functions of 
- Operation Analysis in World War II, declared B. O. _ Koopman, 
; _ mathematics professor at Columbia University. ‘This was ac- 
- complished by designating a specified objective and then utiliz- 
bs ing the limited resources available in such a way as to create | 


measures or a substantial 


progress be made on this Interviewing person- 

ally those requesting the samples—including follow-ups to the 

source of the request when the person whose name was sent in 

was not the person actually requesting the sample—would prob- | 
ably be very informative for the company giving the samples. 
_ When we view the matter as a prenqeen. of balls in an urn, 
lave no one to interview. 


= w gives: 


where k. is is the estimate for the population, N the size. of the 
population, k, the number of classes observed in the sample, 
and n the sample size. Suppose we have a population of N= 
10 composed ot k = 5 classes of 2 elements each. Let us take a 
_ sample size of n = 3 from the 10 objects. Then we will observe © 
2 kinds of elements 1/3 of the time and 3 kinds of elements 2/3 — 
of the time, and these are our only possibilities. The naive 
formula estimates k, — 6 2/3 for one case and k, = 10 for the 
_ other case, for an average estimate of (80)/9 or nearly 9 classes. 
This does not seem very ee since we always overesti 


by Mit Str Milt Stren 


a certain military to “the manufacture of a ‘spe-— 
_cified number of machines”. 


(b) minimizing the effort necessary to produce a given assurance 
of success. ‘Teams of scientists—chemists, physicists, astron- 
omers, biologists, mathematicians—worked together to develop” 
a precise formulation, and then a solution by probability theory — 
was sought. “a simple illustration of finding a lost ring in one | 
of two possible lots, which many in the audience thought in- 


capable of a "precise: solution, _ demonstrated the principles of | 
7 A third meeting took the form of a conference on “The 
Future of Research”, sponsored by the local chapters of five 
_ professional societies. This subject hardly needs review here 
after the extensive November. 


pt Under the able guidance of Herbert E. Arkin and Robert E. 
‘Lewis, the chapter is preparing an up-dated directory of all — 


statisticians in the New York Metropolitan Area, including 


{4 members and non-members. All those who have not completed — 


one of the six-question inquiries are urged to do so. — 
_ Meredith B. Givens, of the State Labor Department, 
- George Garvy, of the Federal Reserve Bank of New York, have 


4 


been appointed correspondents for the Metropolitan Area Sta- — 


of 
ne 7 like to receive solutions or references relating ae aa 
= ample 
big of say white balls, red balls, beige 
; colors are present in the population. 4 
ay 
| 
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ite by Kenneth 


case for the 


- relative changes in two statistical series: 
aroused a considerabie response. 
though the article muci unsaid 
concerning double-srales, it did serve a 
to demonstrate that interest in scale 
_ problems is acute. The present article 
examines one of the most troublesome 
(of all scale-selection problems. Addi- 
tional articles on similar topics are 


planned for future publication. 


a4 


There continues: to be, a widespread - nificance of the variation which is tak- exists. As a matter of fact, no clear- 


use of poar scales. by people and agen- — _ ing place around the general level (or cut interpretation can be made of the 
- cies whose work serves as a model of | the “general size” if the series in non- | ar of the charted variation in 
ad good charting practice for both the time). _ Thus, the zero base line is of Chart 2 unless one assumes that the — 
layman and the near-expert. Perhaps prime importance in insuring reader has the imaginative powers re-— 
the most prevalent of these faulty scal- have the proper perspective. = ‘|e quired to picture in his mind the ex- 
a ing practices is the zero consider the accompanying Chaits nature of the full scale. Even 
end of an arithmetic scale. Chart 1 is drawn with a full the assumption of imaginative 
This article discusses only the ques arithmetic scale, from zero through the powers were correct, “many readers 
@ tion of whether or not the inclusion’ relevant range of the data: Chart 2 the chart would be unaware that such — 
zero is important in presenting a about two- thirds of this scale “powers should be applied for a proper 


single series of dataa range. = makes little difference 

_ The primary function of most charts | _whether the zero value is “shown” as is almost traditional for the -_ sk 
of this type is to provide the reader chart 2, or whether the chart begins of statistical texts to give 
with a quick appreciation of the gen- with a wavy horizontal line close to service to | the importance of the zero 
eral movement of a Statistical series. some minimum value of the plotted J base and then to give their blessing to 


_ A proper interpretation of the general — A _ series.) It is obvious that Chart 2 cre- devices designed to circumvent the prin- — 
mevement requires a correct perspec: ates the impression of a greater degree ciple. We raise our hands in horror at 
itive against which to evaluate the sig: the series than actually chart which accomplishes 
Per Ce “result as the explicit scale break, 


which does it by an implicit scale break. ps 
_ Presumably, it is perfectly proper to 
the scale provided has 
_. the candor to explicitly announce that 
such doctoring has taken place. 
In the same connection, a word should a 
be said about "problem of scales 
arithmetic charts of index numbers 
it is frequently argued that, since: 


“base” of index numbers and rela- 


_ tives is “100”, it is not necessary to draw 
_ the full scale down to zero. This argu- - 7 
‘ment ignores the fact that the primary 
purpose of the relatives is to change the 
__ Sizes of the | original n numbers to sizes 
which are more convenient for the an- 
alysis at hand. base of the rela- 


tives is: zero, and, from the point 


Should Scales Extend to | 
| \ _Editor’s Note: A recent article on the 

— 

= 


view of the proper per- 
“spective for judging the significance of 


Dia 
the variation in the relatives, it is es- ae 


sential that the full scale be shown. As a ait 

in the case of all arithmetic charts, a 
broken scale will create the impression 

greater variation than is actually tak-— 

place. Examine Charts 3 and 

an illustration of this point. 

The common practice of failing to 
start the horizontal scale at for 
charting of frequency series causes 
difficulties similar to those 
above. Generalizations about the size 
of the numbers in a frequency series 
are largely meaningless without an ap- 

preciation of the relative dispersion 
around the generalization. As a mat- 
ter of fact, the common practice in the 

_ charting of frequency series tends to give 
all: series approximately the same rel 
tive dispersion, a result which is most 
certainly contrary to fact. An exami-— 
nation of Charts 5 and 6 will reveal 
how important this point is. ete 
this writer's opinion, too much_ 
in charting has been put on 
the desirability of “balance” in the in- 
_terests of providing a chart which is 
attractive to the eye. I would not ar-— 
gue against this principle in general, — 
but, more often than not, reasonably 

good “design” can be provided in a 

chart without amputating part of the 

scale. If the full me produces a pic- 
tured variation 


Howard G. Brunsman, formerly 
sistant Chief of the Population Divi- 
i _ sion, Bureau of the Census, has been 


Dwight w. Chapman has been ap- 
pointed Deputy Executive Director of 
q the Research and Development Board. © 20 
| Staion Cutler has left the School 
of Aviation Medicine, Randolph Field, 
Texas, to work with the United States 
Public Health Service in connection 
with the Cancer Control Board. _ 


of 
Life Insurance Company of Spring- 


Bernhard Company in New York 

established a small statistical lab- 
oratory Spirit Lake, Idaho. He 
will work in research and the applica- 
s of statistical methods to research 
problems. The laboratory will 


“this 
If the intention is to 


i methods would seem to be more cor- 


average or standard would be another. 


ries, as for example * ‘per cent of Tele- ae 
the series exhibits relatively slight not delivered” instead of 
variation. Altering the scale to cent of Telegrams delivered. a 
the apparent variation merely obscures In any event, it should always be re- 

‘membered that when the scale does not 

extend to zero the picture is “out of | is 

Bay at , and that the mere presence — 

of: scale designations does not remedy 
the distortion. To the technician 


_ prepares such a chart and “knows what 


is looking for” such distortion may 
ae be irrelevant: but to the general reader > 


is. ho believes what he sees, it often a we 
sents an eatinely 


“blow-up” the 
variation for close inspection, other 
et than to increase the variation arti- 
ficially. Direct measurement of the va 
riation would be one method. —. 


ment in terms of variation about an 


Still when — 


510 


cc 


Variable 
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Frederick R. Foote 
from the Minneapolis Regional office 
of the Social Security Administration 


to the national office 


Arnold L. Franseen, formerly with 
the Research Division, Coordination 
Service, Veterans Administration, has — 
transferred to the Progress Reports 
Branch, Statistics Division of the Mu-— 

nitions 


r D. Kosambi /professor 
Fundamental Research in Bombay, 
joined the mathematics department of ae 
the University of Chicago as a visiting 
professor during the winter quarter. 


He has come to this country on a> 

UNESCO grant and will lecture at 

Princeton and later this 


‘Robert B. formerly win eter Langho as been 


Federal Crop Insurance Corpora- pointed Vice-president and Director 

P Research of Young & Rubicam, Inc. 

tion and the Boston - Quartermaster 


During the war, Dr. Langhoff, as 
Department, is now with the Franklin __gtatistician of the Army Service Forces, 


directed the statistical control of pro- i 
curement and distribution of ground 

armament and equipment. Recently 

he has served as a consultant with 
_}{ George R. Harvey, Statistical Lab- the Hoover Commission for the Or- 

ae Iowa State College, has trans- : % ganization of the Executive Branch | 
the Government and to Office 


field, Illinois, in the of As- 
sistant Statistician. 


— 
— 
— 
‘ans 
— 


M Paul L. Munson CHAP TER be N TES 
> research | for u mul 


professor in De partment BOSTON April 5 Frederick F. ‘Stephan will dist, 33 
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